Ethanol effects on dentate granule cell LTP.
In previous studies we identified a lateral hypothalamic area (LHA) sensitive to ethanol, < 5.0 mM, when the perifornical region of the area is perfused with different concentrations of ethanol. Some of these perifornical neurons contain angiotensin (Ang) and project directly to the dentate gyrus where angiotensin is released and inhibits LTP in medial perforant path-dentate granule cell synapses. The AT1 subtype receptor is involved because pretreatment with losartan, an AT1 antagonist, prevents Ang II, diazepam, and ethanol impairment of LTP as well as their effects on behavior. There is a possibility that these effects were not specific to the LHA; but might be attributable to direct effects of ethanol on postsynaptic granule cells due to diffusion of the ethanol in the extracellular space or by the circulatory system. The purpose of the present study was to determine a dose effect of ethanol on LTP in these same synapses when the dentate gyrus was perfused with several different concentrations of ethanol under the same conditions in urethane anesthetized rats. Ethanol was administered directly into the dentate gyrus by means of a fine stainless steel cannula attached approximately 1.0 mm from the tip of the glass capillary recording electrode. Results show that the threshold for ethanol in the dentate is higher by a factor of ten, > 30 mM and < 50 mM; and that at higher doses ethanol can have a direct effect on the LHA; and possibly toxic due to increasing ethanol in the blood circulatory system.